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• student dormitory on UH campus
• south of downtown Houston

• 60 m a.g.l.

Evaluation of Modeling with 
UH Main Campus – Moody Tower Chemistry Super Site Data



VOC speciation at UH Moody TowerVOC speciation at UH Moody TowerVOC speciation at UH Moody TowerVOC speciation at UH Moody Tower– under different wind directionsunder different wind directionsunder different wind directionsunder different wind directions
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A: biogenic

B: industrial / fuel evaporative

C: vehicular exhaust

D: aromatics

E: ethylene

G: liquefied petroleum gas

H: natural gas / evaporative

F: propylene
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Petrochemical, refining and 

evaporative sources (E/F/G/H) 

clearly associated with Ship 

Channel directions. 

Mobile and urban sources 

(B/C/D) show elevated values 

from northern directions 

coinciding with urban air masses. 

VOC source composition      profiles for eight 

factors        resolved by PMF analysis      at the 

Moody Tower
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VOC speciation at UH Moody TowerVOC speciation at UH Moody TowerVOC speciation at UH Moody TowerVOC speciation at UH Moody Tower– when winds are from other placeswhen winds are from other placeswhen winds are from other placeswhen winds are from other places



UH-Main Campus

Wallisville Rd

only Ship Channel wind direction

(Moody Tower)

only factors E, F, G, H
(Wallisville Rd)
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UH-Main Campus

Aldine

Peroxyacyl nitrates 
(PANs)
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Peroxyacyl nitrates 
(PANs)

Increased levels of C2-C4 alkanes found 

during the night of high PAN peak.
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just a few days in spring (Moody Tower)just a few days in spring (Moody Tower)……
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--some  CO instrument sensitivity issues

slight underprediction of morning peaks

21 – 23 some overprediction

--some  CO instrument sensitivity issues

some overprediction

CO, CB-4 F2 emission vs. F2-new



slight underprediction of morning peaks

21 – 23 some overprediction (Lang)

slight underprediction of morning peaks

21 – 23 some overprediction (Aldine)

~ relatively OK (Texas Avenue)

slight underprediction of morning peaks

21 – 23 some overprediction (Moody Tower)

NOx, CB-4 F2 emission vs. F2-new



21 – 23 some overprediction & 

secondary evening peaks (Lang)

Issues with secondary peaks in the evening

(Aldine)

21 – 23 some overprediction

(Texas Avenue) 21 – 23 some overprediction

(Moody Tower)

O3, CB-4 F2 emission vs. F2-new



some underprediction at the Lynchburg Ferry site

OK at the HRM3 site

OK at the Moody Tower

We may need alkene emissions imputation

At 2000 level…..

HCHO, CB-4 F2 emission vs. F2-new



Case Study: September 19/20, 2006Case Study: September 19/20, 2006
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CMAQ analysis for Moody Tower site indicates:CMAQ analysis for Moody Tower site indicates:

-- during daytime: photochemical production dominantduring daytime: photochemical production dominant

Case Study: September 19/20, 2006Case Study: September 19/20, 2006

-1

0

1

2

3

4

5

19 20 21 22 23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

September 19/20 (CDT)

p
p

b
/h

r

EMIS CHEM H_DIF XY_ADV ADJC CLDS

●●●●values averaged over a 
box with 9 horizontal grid 
cells and 1-2 model layers

●●●●overall size 12 km * 12 km

●●●●Moody Tower in the 
center grid cell

xy advection

chemical reactions

HCHO emissions



CMAQ analysis for Moody Tower site indicates:CMAQ analysis for Moody Tower site indicates:

-- during nighttime:during nighttime:

nonnon--negligible contributions from chemical reactions negligible contributions from chemical reactions 

(most likely olefin(most likely olefin--ozone reactions)ozone reactions)
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CMAQ analysis for Moody Tower site indicates:CMAQ analysis for Moody Tower site indicates:

-- during nighttime:during nighttime:

significant transport of HCHOsignificant transport of HCHO

(note: Ship Channel grids outside these 9 grid cells)(note: Ship Channel grids outside these 9 grid cells)
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CMAQ analysis for Moody Tower site indicates:CMAQ analysis for Moody Tower site indicates:

-- during nighttime and daytime:during nighttime and daytime:

nonnon--negligible emissions of HCHOnegligible emissions of HCHO

Case Study: September 19/20, 2006Case Study: September 19/20, 2006
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•• UH Moody Tower Measurements:UH Moody Tower Measurements:

– Excellent site to reveal science processes involved in air 
pollution episodes !

((……very short) Summaryvery short) Summary
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